SDI in East Africa – Leveraging the UN presence by Wilson, Michael et al.
International Journal of Spatial Data Infrastructures Research, 2009, Vol. 4, 1-23 
 1
SDI in East Africa – Leveraging the UN presence∗ 
 
Michael Wilson1, Craig von Hagen2, Carrie Howard3 
 
1 United Nations Environment Programme 
Division of Early Warning and Assessment 
Nairobi, Kenya 
mick.wilson@unep.org  
 
2 Food and Agriculture Organization of the United Nations (FAO) 
Somalia Water and Land Information Management project (SWALIM) 
Nairobi, Kenya 
cvonhagen@faoswalim.org  
 
3 United Nations Office for Coordination of Humanitarian Affairs 
Regional Office for Central and Eastern Africa 
Nairobi, Kenya 
howard@un.org  
 
Abstract 
 
During 2007, East Africa has been the venue for an attempt to field-test the 
principles of spatial data infrastructures (SDIs). The effort has involved a self-
motivated group of United Nations (UN) offices and programmes, and their 
partners amongst the non-governmental organizations, inter-governmental 
organizations, regional research institutions, and academia and beyond. The 
motivation for the exercise arises from the on-going definition of a United Nations 
Spatial Data Infrastructure (UNSDI) coupled with the recognition that there is little 
practical basis upon which to base such design, especially in the case of the 
governance structures necessary to sustain a co-dependent community of 
institutions that are building business applications over each others' data and 
services. A number of key points distinguish SDI-East Africa (SDI-EA) from 
equivalent ones occurring in more economically developed countries or regions in 
that it lacks top-down mandate or authority; there is a wide variety of institutional 
and legal frameworks governing data and service provision; the breadth and 
disparity of technical capability and infrastructure amongst the participants; the 
serious and pressing needs driving applications in areas as diverse as 
humanitarian response and protection, food security, and social and 
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environmental vulnerability and adaptation to global climate change. The lesson 
emerging is that the constraints limiting effective SDI implementation are less to 
do with communications and technical infrastructure, and far more related to 
institutional misapprehension, "mission lock" and mistrust. Effective strategies for 
outreach, policy development and capacity building are considered. 
 
Keywords: spatial data infrastructure, information management, web services 
 
1. INTRODUCTION 
 
This paper describes a demonstration of the feasibility of implementing SDIs for 
addressing spatial data and information service needs in one particular 
developing region of the world, East Africa. The purpose is to present results that, 
the authors believe, can be extended in many directions – more richness and 
robustness of services operating in this region, bringing on-board services in 
domains not initially covered, development of functioning SDIs in the field, and as 
a template for initiatives elsewhere in the world. The result could be support for 
improved decision-making based on more timely and complete data yielding 
information products specific to users' needs. SDI-East Africa (SDI-EA) is an 
attempt to put into practice the recommendation developed under the auspices of 
the United Nations Economic Commission for Africa (UN-ECA): 
 
“…guidelines on concrete steps to implement SDIs in 
Africa, targeted to all those that have a key role to play 
in promoting, adopting, developing or implementing 
spatial information infrastructure in their home 
countries. These include administrators and managers 
of topographic and resource mapping departments and 
agencies, legislators and policy-makers, and major 
users of Geoinformation products. (ECA 2004) 
 
This paper initially describes circumstances in which top-down authority and 
mandate is lacking but in which operational collaboration – i.e. establishing and 
maintaining open web services for exchange and integration of spatial data and 
information – has been achieved to an initial degree in the form of SDI-EA during 
2007. It shows how - notwithstanding the state of the technical infrastructure in 
the region and the many overlapping jurisdictions operating at scales from failed 
states to global civil services - existing data-sharing arrangements have been 
evolved, using open standards and available web technologies, to yield higher-
value service-exchange relationships that form the basis for more efficient 
operations in future. It then highlights a number of the institutional and 
governance-related constraints that have been encountered so far, and which are 
intended to inform the process of designing and scoping a United Nations SDI. It 
concludes with proposals methods for addressing these constraints in future. 
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2. BACKGROUND 
 
The United Nations Geographic Information Working Group (UNGIWG) in 2005 
elected to embark on defining a SDI appropriate for UN requirements, which 
would address spatial data and information sharing needs both between UN 
bodies and between UN bodies and their constituencies (UNGIWG 2006). 
Information management and exchange within the UN system has to transcend 
the boundaries between more than 150 programmes, specialized agencies, 
peace-keeping missions and the like, many of them with independent governing 
bodies and mandates (UN 2007), a number comparable to the member states of 
the UN as a whole. Many programmes and agencies have their own networks of 
regional and country offices, field projects, collaborating centres and the so on, 
further fragmenting the information management landscape. 
 
To be of value to member states the UNSDI must effectively promote 
interoperation amongst other SDIs being implemented to meet national, regional 
and sectoral requirements. UNSDI is now entering its initial implementation 
phase and will be influenced to considerable degree by other on-going 
international SDI development such as the Global Earth Observation System of 
Systems (GEOSS)  (GEO 2007) and the European Union's Infrastructure for 
Spatial Information in Europe (INSPIRE ) (EU 2007). 
 
During 2006 and 2007 it became apparent that, in parallel with developing the 
'top down' strategic design for a UNSDI and establishing the high-level mandate 
at UN headquarters, there was scope for some practical hands-on 'bottom up' 
development. Part of this recognition emerged during the 6th UNGIWG plenary 
with the recognition that the spread and diversity of UN operations with 
headquarters or field operations based in Nairobi, Kenya represented a 
microcosm of the entire UN system, with real operational requirements for 
speedy and accurate management and analysis of spatial information. The 
second spur to realization occurred during the UNGIWG Global Partners meeting 
in March 2007 during which representatives of the broader SDI community in 
Africa gently berated the UN for not taking more of an operational lead in 
advocating and showcasing SDI in less economically developed regions. 
 
In response, SDI-EA was initiated in March 2007. The paper describes progress 
to date, the lessons learned and prospects for future development. The key 
messages concern the feasibility of implementing advanced technologies in 
developing countries, the crucial motivating factors, the impediments to success 
and the factors emerging from this exercise that could benefit other SDI efforts. 
 
3. THE NAIROBI CONTEXT 
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Nairobi, the capital city of the East African nation of Kenya, is a relatively small 
city hosting a high concentration of motivated, skilled and capable individuals 
working with spatial information. These include: 
 
– over 25 UN agencies offices or headquarters 
– more than 5 international research institutions,  
– numerous well-respected state and private scientific research centres,  
– a large number of non-Governmental organizations (NGOs),  
– inter-governmental organizations (IGOs) such as the International 
Committee of the Red Cross (ICRC) and the Regional Centre for 
Mapping for Resource Development (RCMRD);  
– dozens of bi-lateral and multi-lateral development assistance agencies 
including the World Bank 
– four universities with strong geo-informatics components at 
undergraduate and advanced levels 
– numerous commercial interests that now include regional offices for 
the Environmental Systems Research Institute (ESRI) and Google 
– A community of government ministries and departments already 
engaged in developing, the Kenyan National Spatial Data 
Infrastructure (KNSDI) (GoK 2007). 
 
The areas of application of spatial data and information operations in Nairobi 
cover a broad range - agricultural and livestock research, food security, 
development assistance and infrastructure rehabilitation, baseline or framework 
data development, environmental assessment and management, emergency 
response and disaster mitigation, humanitarian assistance for displaced peoples 
and refugees, conflict mitigation and so on. Some of these are synoptic activities 
operating on time scales of years and decades while others are driven by needs 
for urgent response in hours or days. Many of the decision-taking systems 
supported by these analyses are literally of a life-and-death nature bearing on 
some of the most vulnerable and dispossessed members of humanity. 
 
Nairobi also acts as a hub for activities beyond the 'core' East Africa region of 
Kenya, Tanzania and Uganda. The inter-agency Data Exchange Platform for the 
Horn of Africa (DEPHA http://www.depha.org) serves humanitarian and other 
efforts in Somalia, south Sudan, northern Uganda and Kenya,; RCMRD 
(http://www.rcmrd.org) mentioned above, serves governments across 17 
countries in eastern and southern Africa; UN Office for Coordination of 
Humanitarian Affairs (OCHA) regional office for central and east Africa covers 18 
countries  while the regional office of the International Committee of the Red 
Cross (ICRC) covers 47 counties in Africa and the western Indian Ocean. 
 
All of these institutions rely on spatial information. Many of them maintain their 
own geographic information system (GIS) and remote sensing analysis 
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capabilities. None of them have been able to effectively discover, integrate or 
embellish each others' products for lack of an integrative infrastructure, as 
witnessed by high levels of duplication despite near-universal descriptions of 
scarcity of staff, funding and facilities. Even relatively basic services such as 
standards-based metadata creation and publication were in their infancy, with 
FAO/SWALIM being the only institution supporting a metadata service usable by 
the rest of the community. 
 
The multitude of agencies and organizations are to a large degree repeatedly 
using the same baseline/framework datasets with all the associated costs of 
duplication of data and resultant maintenance and management overheads. This 
scenario is not conducive to confidence in the currency, completeness and 
accuracy of the data being used. Rather, agencies are not spending their time on 
the value add component of the data, but instead are wasting resources in 
cleaning up and producing yet more agency specific ‘versions’ of the same base 
datasets. This exercise seeks to illustrate these challenges and find ways to 
overcome those using open SDI technologies. The intended participants were not 
solely UN bodies in the region, but also their implementing partners and other 
interested institutions using or managing spatial data. 
 
Nairobi does happen to host some successful efforts within particular sectors that 
have improved coordination of spatial information acquisition, processing and 
dissemination. Some theorists posit that networks of knowledge-based experts 
(epistemic communities) offer a practical means of getting actors to cooperate in 
a self-help environment (Bollettino, 2008). An epistemic community is defined as 
a ‘network of professionals with recognized expertise and competence in a 
particular domain and an authoritative claim to policy relevant knowledge within 
that domain or issue-area’ (Hass, 1992 in Bolletino, 2008). It is on this basis that 
the discussion on these groups or epistemic communities is especially relevant to 
the pursuit of SDI implementation. This is well summarized by Bollettino (2008): 
“…. small, focused networks of professionals who share a common set of norms 
can work informally and extra-institutionally to move organisations in the direction 
of coordination by alleviating mistrust between organizations and by articulating 
choices that lead to cooperation.” 
 
Most noteworthy is the Somalia Interagency Mapping and Coordination (SIMaC) 
group, instigated jointly by the Food and Agriculture Organisation (FAO) Somali 
Water and Land Information Management (SWALIM) project 
(http://www.faoswalim.org) and the United Nations High Commissioner for 
Refugees (UNHCR) Somalia office, which now attracts to its meetings 20 or more 
UN, NGO and bilateral programmes operating in Somalia. Official membership on 
the SIMaC mailing list (as at June 2008) stands at over 200 individual members, 
representing more than 50 different organizations. More formal structures include 
the Interagency Working Group on Information Management and Technology 
International Journal of Spatial Data Infrastructures Research, 2009, Vol. 4, 1-23 
 6
(IAWG IMT, see http://www.humanitarianinfo.org/iawg-nairobi/). These groups 
have established important institutional relationships and sense of community 
upon which SDI-EA has been able to build.  
 
More broadly, the on-going efforts of SDI-Africa maintain a vibrant network 
community providing a vital exchange of information and raising of awareness 
amongst GIS practitioners operating within or having an interest in Africa. SDI-EA 
has had the luxury of being able to build upon these foundations. 
 
4. INITIATING SDI-EA 
 
The SDI-EA kick-off was announced to a variety of internet mailing lists including 
SDI-Africa (sdi-africa@lists.gsdi.org), OpenSDI (OpenSDI@lists.eogeo.org), 
GISlist (gislist@lists.geocomm.com) and geowanking (geowanking@lists.burri.to) 
in March 2007. The notification was further propagated to other regional lists 
including SIMaC and the Tanzanian GIS Users, and continent-wide through the 
SDI-Africa list (http://lists.gsdi.org/mailman/listinfo/sdi-africa). This simple 
announcement was able to achieve significant reach only because of an existing 
network of personal contacts, common interests and community spirit that has 
been nurtured by motivated individuals over many years. 
 
The invitation expressed the aim "...to get the data flowing, with what are now 
mature technologies that can deployed  - open-source or proprietary - who cares 
as long as they have open-standard interfaces - committed to address practical 
questions..." (Wilson, 2007). Staff from a core group of UN agencies – FAO, 
OCHA, United Nations Environment Programme (UNEP), UNHCR, United 
Nations Centre for Human Settlements (UN-Habitat) and United Nations 
Economic Commission for Africa (UN-ECA) - agreed to attempt to organise one 
small corner of the UN domain as a step towards:  
 
a) establishing the feasibility of a UNSDI,  
b) the goal of UN reform and "Delivering as One" (Aziz et al. 2006),  
c) increasing the value delivered by the UN to countries in the region in 
line with the UN Development Group's "One UN" pilot countries 
programme (UNDG 2007), and  
d) in step with the social, economic and environmental needs of counties 
in this region. 
 
Incidental consequences sought – but recognized as being beyond the remit of 
UN bodies – was to encourage and support domestic efforts of countries in the 
region to implement national SDIs, and to help them position themselves in 
anticipation of inter-operation with international SDIs other than the UNSDI, such 
as GEOSS and INSPIRE.  
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Despite the fact that there was no funding for the SDI-EA activity nor even an 
official mandate, over 80 expressions of interest received from practitioners in 
Kenya, Tanzania, Uganda and Ethiopia as well as further a field in Africa 
(Zambia, South Africa) and globally (Europe, United States of America (USA). 
Responders included teachers and researchers, students, staff of UN NGOs and 
IGOs, various government employees, and commercial interests.  Mailing lists 
(sdi-ea@als.unep.org) were set up, a web site with reference materials and 
software toolkits established at http://dewa03.unep.org/sdi-ea, and a blog initiated 
at http://sdi-ea.blogspot.com to act as a community bulletin board to record 
events as they unfolded. 
 
SDI-EA constitutes a community of professionals who come from a variety of 
mandates with different work practices but a common goal to use information to 
influence and inform beyond day-to-day work.  Skill sets and institutional 
mandates in all interactions, however, have made time to mingle and explore 
data sources, ideas, solutions and common projects together through thematic 
inter-agency meetings and practical projects. Table 1 shows the agencies and 
organizations that are participating in SDI-EA. 
 
5. KEY ACTIVITIES AND MEASURES OF SUCCESS FOR SDI-EAST 
AFRICA 
 
To progress towards the SDI-EA goal to "get the data flowing", has required 
efforts across the spectrum from awareness-raising to systems implementation to 
training and capacity building. All have had to occur within existing work 
programmes and without any funding mechanisms. 
 
5.1. Hands-on Capacity Building 
 
Training and capacity building exercises have delivered practical and repeatable 
skill development wherein participants completing the session were able to 
implement a full open web services toolkit enabling publication of spatial data to 
the internet, authoring of metadata, discovery of web-based data, delivery of data 
to desktop applications for analysis, and data visualization via map services and 
3D globes. The current toolkit comprises java, tomcat, geoserver, Geonetwork, 
QGIS, uDIG, postgreSQL and postGIS; a toolkit compendium is maintained in the 
SDI-EA web site and is available on CD-ROM. 
 
Training has been delivered by staff from UNEP, FAO/SWALIM and RCMRD. 
Five training sessions attracted 57 trainees from the African Conservation Centre 
(ACC), DEPHA, FAO/SWALIM, FAO/Food Security Analysis Unit (FSAU) for 
Somalia, the International Livestock Research Institute (ILRI), the World Agro-
Forestry centre (ICRAF), ICRC regional office, OCHA regional and Somalia 
offices, RCMRD, UN-Habitat, and UNHCR regional and Somalia offices. In two 
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cases trainees have themselves gone on to build capacity in partner institutions. 
The Jomo Kenyatta University of Agriculture and Technology (JKUAT) has 
expressed interest in training their own academic staff in the Department of 
Geoinformatics in order to continue this work, plausibly in collaboration with 
RCMRD, during 2008. 
 
Table 1. Participants in SDI-EA 
SDI-EA Participants and Observers  
UN NGOs, IGOs, academia,  
inter-agency bodies and 
civil society 
Government  
Participants FAO/SWALIM 
GEMS/water 
UNDP (Somalia 
office) 
UNEP, UN-Habitat 
UNHCR (regional 
office and Somalia 
office) 
UNOCHA (regional 
office and Somalia 
office) 
ACC, CGIS-NUR, CRADLE, 
DEPHA,  Development 
Gateway Foundation,   ICRAF, 
ILRI, Kenya Polytechnic 
University College,  Makerere 
University (Uganda),   
RCMRD 
KNSDI  
Observers UN-Habitat World Bank, ICRC DANIDA  DRSRS  
EPA (Ethiopia) KWS  
Ministry of Lands 
(Kenya, Tanzania) 
NEMA (Kenya, 
Uganda)  NEMC 
(Tanzania)  USAID 
  
ACC – African Conservation Centre ILRI- International Livestock Research Institute 
CGIS-NUR - Centre for Geographic Information System 
of the National University of Rwanda 
KNSDI – Kenyan National Spatial Data Infrastructure 
CRADLE - Centre for Research & Action on Developing 
Local Regions and the Environment 
KWS – Kenya Wildlife Service 
DEPHA – Data Exchange Platform for the Horn of Africa NEMA – National Environment Management Authority
DRSRS Department of Remote Sensing and Resource 
Survey (Kenya) 
NEMC – National Environment Management Council 
EPA – Environment Protection Agency RCMRD – Regional Centre for Mapping of Resources 
for  Development 
GEMS – Global Environment Monitoring System   SWALIM – Somalia Water and Land Information 
Management project 
ICRAF - International Centre for Research into Agro-
Forestry 
USAID - United States Agency for International 
Development 
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5.2. Developing Institutional Operational Capabilities 
 
The SDI-EA effort has yielded a modest but significant increase in the number of 
operational open web services in Nairobi by six, this despite the presumption that 
the technical infrastructure in Nairobi was too weak to support interactive and 
interoperating services. UNEP, FAO/SWALIM and DEPHA are operational in their 
own right1, whilst DEPHA hosts data services for organizations that are as yet 
unwilling or unable to establish and maintain their own web services, such as 
OCHA regional office  and UNHCR-Somalia, as described in the next section. A 
number of other centres (RCMRD, KNSDI, ACC) are on the cusp of operations 
and others at ILRI, ICRAF, ICRC can be expected to come on-line during 2008. 
The next year's activities will also see increased emphasis on promoting 
publication of metadata and service descriptions using the GeoNetwork 
Opensource package (FAO 2007), a toolkit developed by FAO with support from 
WFP and UNEP and now widely implemented - across the CGIAR network, in the 
European Space Agency's Heterogeneous Mission Accessibility – Interoperability 
project, UN World Food Programme (WFP), UN World Health Organization 
(WHO), OCHA, in the GEOSS portal implementation and in national SDIs in 
Africa, Asia-pacific and elsewhere. 
 
Implementing these services has repeatedly exposed network and technology 
issues that could, with perfect hindsight, have been anticipated - things like 
incomplete operating system installations; network security policies preventing 
outbound traffic; conflicts with earlier versions of software already installed; http 
proxy setting that interfere with Java applications and so on. Simply compiling 
these experiences as a set of "Tips, Tricks and Traps" has provided SDI-EA with 
a useful resource (see http://dewa03.unep.org/sdi-ea/tips). 
 
5.3. Increased Data Publication 
 
The purpose of training, capacity building and systems buildup is simply to get 
the data out and being re-used. Most tellingly it has been able to expose existing 
but previously-unpublished data to the web. For example, UNHCR now offer (via 
DEPHA) reference services including refugee camp locations2. Partner 
organizations including OCHA, FAO/SWALIM and ICRC have direct access to 
these data as Open Geospatial Consortium (OGC) Web Feature Service (WFS) 
open standard services (OGC 2005) which can be directly incorporated into their 
own desktop GIS applications and web mapping applications based on web map 
services (WMS), the open web map service specification (OGC 2006). 
                                                 
1 http://dewa03.unep.org/geoserver/; http://geonetwork.faoswalim.org:8080/geoserver and 
http://www.dephadata.org/geoserver/ 
2 http://www.dephadata.org/geoserver/wms?&request=GetMap&layers=topp:camps200707 
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Organizations now have alternatives to having to obtain - and keep up-to-date - 
their own copies of UNHCR data. The fact that the data are being served via the 
OGC reference implementation for the WFS, geoserver (Geoserver 2007), 
means that they are also available for visualization through 3D globe systems 
such as Google earth3. 
 
UNHCR is responsible for managing data on internally displaced persons' (IDP) 
movements in Somalia. Through awareness raised during SDI-EA, UNHCR is 
now also able to regularly publish mappable data and animations depicting 
movements. These are valuable data for logisticians and humanitarian support 
planners in the region. The high demand for these data leads to over a dozen 
reports be prepared each week, plus the writing of countless emails and fielding 
of countless phone calls.  UNHCR's ability to tailor the data partners' needs 
carries great value but is not likely to be sustainable: it detracts too much staff 
time from other activities; the hectic schedule of preparing reports with different 
foci, in different formats and destined for different distribution lists means that 
mistakes and confusion can and do occur. Nobody gets data at all when email 
systems are down, or when key staff is absent. Through SDI-EA and DEPHA, the 
monthly reports previously available as spreadsheets, distributed via e-mail, have 
become dynamic components that can be readily integrated with other agencies' 
data. UNHCR's mission focus had not previously considered that such 
publication was feasible or desirable, but these positions are beginning to be 
reconsidered. Further enhancement is envisaged by UNHCR adopting a supply a 
supply chain model for delivering tailored information products, as described in 
“Lessons Learned”. 
 
SDI-EA effort has prompted awareness that all agencies are producers to a 
greater degree than they have realized. All participants have in their business 
processes the need to produce publications, even if nothing more than annual 
reports. In most cases these reports have geographic elements (maps or 
statistical) derived from GIS, which explains why GIS is present in the first place. 
The focus has, however, been on end products with interim products being 
discarded. SDI-EA has revealed that these interim products are often of keen 
interest to other agencies, but only if they can be aware of their existence and 
gain access to them. 
 
For example, OCHA's regional office collected 2007 flood extent data from field 
based information sources across the region. These data were used to update 
partners on the region wide situation, needs, response and gaps.  Once a crisis 
comes to an end, down OCHA often does not take time to archive data layers 
due to the rapidly changing nature of emergency work.  Through the SDI-EA 
initiative these data have been saved with appropriate metadata and shared with 
                                                 
3 for example, http://www.dephadata.org/geoserver/wms/kml_reflect?layers=topp:camps200707 
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partners who have mandate and interest in data storage.  There data can now be 
used for analysis should there be a 2008 flood or contribute to other agency work 
that may deal with ecological and preparedness issues. For example, by having 
DEPHA publish to the web, OCHA flood extent data, it was now available to be 
layered with other assessments from other sources such as those produced by 
UNOSAT under the International Charter "Space and Major Disasters" (UNOSAT 
2007), and the Dartmouth Flood Observatory4 as reproduced through 
FAO/SWALIM5. Each of these complements the synoptic OCHA regional flood 
extent with more highly-textured sources. Incidentally, it is worth noting that 
neither UNOSAT nor the Dartmouth Observatory as yet distribute their data 
through web services, only as shapefiles and image files available for download. 
It is a value-adding service within SDI-EA to repackage the original shapefiles 
into interactive services. In a perfect future SDI-EA would be able to encourage 
these and other suppliers to increase their level of on-line service to better 
facilitate data integration by clients in the field. The articulated requirements from 
the SDI-EA community have prompted UNOSAT to initiate in early 2008 a pilot 
web feature service. 
 
While in none of these cases can it yet be said that these data sources are 
incorporated into neither production decision support systems, nor that all the 
procedures for proxy publishing via DEPHA are defined and validated, it does 
demonstrate that such services can now reasonably be considered and 
evaluated as components of future operational systems. Without higher levels of 
institutional investments, these services will at best continue to be offered on an 
ad hoc basis and reliability will be limited. Note that this is not a limitation of 
Kenya infrastructure, but rather reflects varying management priorities. 
 
Figure 1 shows a schematic representation of some of the system relationships 
established during the SDI-East Africa initiative. System interfaces are 
implemented based on open standards such Open Geospatial Consortium's web 
map, web feature and catalog services for web specifications (WMS, WFS and 
CSW, respectively) and the Open Archive Initiative's Protocol for Metadata 
Harvesting (PMH). Underlying services have in some cases been running on 
commercial software platforms (ESRI) while others have used free and open 
sources software (FOSS) including geoserver and the Geonetwork Opensource 
toolkit. Participating agencies have not been limited to United Nations bodies 
(UNEP, FAO/SWALIM, OCHA, UNHCR) but also include agricultural research 
bodies (ICRAF) and the regional remote sensing centre (RCMRD). 
Communications infrastructure has included Nairobi-based commercial internet 
providers as well as UN-specific satellite links, interfaced through the Kenyan 
Internet Exchange Point (KIXP). 
                                                 
4 http://www.dartmouth.edu/~floods/ 
5 http://geonetwork.faoswalim.org:8080/geoserver/wms/kml_reflect?layers=topp:floodpolys 
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Figure 1: System relationships in the SDI-Africa initiative. 
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5.4. Regional Consultation on UNSDI Governance 
 
A Regional Consultation on the Governance of the of the United Nations Spatial 
Data Infrastructure took place at the UNEP Headquarters in Nairobi on 24-25 
June 2007, sponsored by UNEP and the Norwegian government. Forty-five 
participants from countries in East Africa (plus Nigeria) attended, representing UN 
headquarters, regional and country office, plus non-governmental organizations, 
inter-governmental organizations, government departments, the private sector 
and academia with responsibilities in environmental management, food security, 
humanitarian aid, emergency response, national development and technology. 
The theme of the consultation - “Better Data Sooner” - intended to capture many 
notions but, most importantly, that it is only when data are used that they can be 
critically assessed and improved. Participants were presented with the 
proposition that SDIs – including any UNSDI – ought to promote the production of 
better data, not just more data. They provide the opportunity of having many 
more eyes and brains contribute to improving their data, but any truly functional 
SDI would need to incorporate both the technical means (such as transactional 
web feature services) whereby new and corrected data could be sent to 
custodians, and the governance framework needed to ensure feedback and 
constant quality improvement.  
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The major purposes of the Consultation were to: 
 
1. Articulate the expectations and requirements that would be made by a 
representative cross-section of the potential users of and contributors to a 
UNSDI, and to convey these to the UN Geographic Information Working 
Group for inclusion in Phase 2 of its implementation strategy during 2008-
09; 
2. Identify specific policy, governance and capacity building aspects of UNSDI 
implementation that would best support and complement national, regional 
and sectoral SDI developments by the UN's partners and constituents; and 
3. Recommend to UNEP, specific actions for using SDI to improve 
environmental inclusion in its 2008-09 programme of work in the context of 
implementing the Bali Strategic Plan for Technology Support and Capacity 
Building, of the ”One UN” pilot country activities, and the “One UN” 
activities 
 
Key findings were that the East African region presents numerous drivers that 
emphasize the need for trans-boundary SDIs. Natural drivers include floods (such 
as the ones that impacted across Somalia, Ethiopia, Uganda and Kenya in 
November/December 2006) and monitoring and managing migratory wildlife in 
areas such as the Serengeti-Masai Mara complex; Civil and social trans-national 
drivers were also identified, including population movements with and between 
countries, not only due to civil disturbance and war but also, for example, as 
pastoral communities adapt to shifting rainfall and forage distribution patterns. 
More trans-national drivers were expected to arise as regionalization of national 
economies and infrastructures proceeds. However, participants identified 
governance issues are at least as great a constraint on SDI development in the 
region as technical ones and that effective communication with senior decision 
makers will be crucial to garnering the political support to resolve these. They 
identified many roles that the UN system may play in fostering SDI development, 
most usefully by providing operational examples and implementations of SDI-type 
services, by clarifying existing standards and guidelines and improving their 
accessibility, and by acting as a convener for interested parties and 
communicating the principles and practices of sustainable information 
management to funding bodies. They also identified that fact that UN-based SDIs 
have a valuable role providing channels through which member states, NGOs, 
IGOs and other programme partners are able to contribute data into the UN 
system decision-making processes. 
 
6. LESSONS LEARNED 
 
In considering the experiences gained during SDI-EA implementation so far, the 
focus of this paper is on governance rather than technical issues which have 
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arisen but are considered to be fairly typical, well-known and mostly under 
control. The key finding of the SDI-EA experiences, and the courses for future 
action, very much concern political will, institutional priorities and mandates, and 
the means for developing and sustaining trusted relationships amongst 
interoperating partners. 
 
The following points summarize observations made in more detail in the report of 
the "Better Data Sooner" consultation (UNEP 2008) on the SDI-EA blog http:/sdi-
ea.blogspot.com 
 
6.1. Field versus Headquarters Priorities 
 
A recurrent constraint to implementing SDI-EA has been the mismatch between 
headquarters-defined network policy and the requirements of field offices. 
Security considerations have curtailed efforts in both within UN and non-UN 
participants in SDI-EA, most particularly regarding protection-related information 
on refugees and internally displaced people (IDPs). Humanitarian agencies are 
responsible for doing all that is necessary to respect the privacy and security of 
their populations of concern and the very sensitive information and personal 
information held on their servers must be protected accordingly. Some agencies’ 
Nairobi operations are forbidden by their headquarters to open access to servers 
under any circumstances on the basis that servers are safer not connected to the 
internet. 
 
SDI-EA has demonstrated that the selective availability of suitable aggregated 
data is possible without compromising confidentiality and security, and that this 
can be managed through normal web services. Simplistic “all or nothing” 
management philosophies must be reconsidered to ensure the re-use of data in 
an efficient manner. Requests arising through SDI-EA activities at Nairobi-based 
field offices have prompted headquarters managers, in some cases, to at least 
review the possibility of implementing more nuanced network management 
policies, possibly allowing future provision web services. 
 
6.2. Publishing versus Proxying 
 
Many agencies see themselves as more as data users than providers, Agencies 
believe that they cannot afford to get into the publishing game and few agencies 
have specific mandate to manage, maintain and distribute data – in SDI-EA this 
role is limited to DEPHA, RCMRD, the UNEP Global Resource Information 
Database (GRID) and for a more national focus, the FAO/SWALIM project. 
 
Adjusting management attitudes so that more institutions regard themselves as 
responsible data providers, introduces some complicating factors. It is a common 
perception that each agency's in-house data are far superior to anything else 
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available but that there are inadequate reasons – financial, time, and perception 
of “sensitive” information - to make these available to others. 
 
There remains an obvious opportunity to demonstrate to managers the means by 
which generalized or sanitized data can be published for the purposes of 
coordination through SDI mechanisms without compromising security or mission 
focus. The usefulness for data-hosting and serving institutions such as DEPHA 
(say, for vector and raster data) and RCMRD (for satellite images and derived 
products) is clear: have one or a few places wherein to reliably locate quality data 
of interest to operations. Web-based host(s) easily accessible from desktop 
computers obviate the need to travel around Nairobi collecting copies of data on 
DVDs or other media, or for requesting data via email from various people who 
may or may not be in the office, and who may or may not be motivated 
individually to cooperate. Users' needs would best be met by one such location, 
rather than several different websites requiring different log-ins and having 
completely different interfaces. This model of course requires that the framework 
data services have high reliability and be persistent under a mandate to operate 
into the foreseeable future and regardless of staff turnover. 
 
It remains difficult to demonstrate the real financial and operational benefits that 
strong common services would bring, and thereby to ensure the funding and 
other resources for their reliable operation. Although a Booz Allen Hamilton 
(2005) study shows that projects that adopt and implement geospatial 
interoperability standards had a risk-adjusted ROI of 119.0%. This ROI is a 
“Savings to Investment” ratio. This can be interpreted as for every $1.00 spent on 
investment, $1.19 is saved on Operations and Maintenance costs. Many 
agencies operating in Kenya still retain a project focus with 2 to 5 year funding 
horizons and therefore continue to promote the quick-and-dirty in-house 
implementation rather than one that builds lasting, re-usable infrastructure. This 
is unsurprising but remains a fundamental frustration to the possibility of a 
sustainable SDI-EA. 
 
6.3. Community 
 
Working as a community has benefits and draw-backs. Benefits can include 
blanket agreements for services or information– which can mean cost savings, 
test sites and review by mixed professions for new technologies, sharing of 
technical data, and opportunity to be exposed to work outside of your day-to-day 
activities. 
 
An example of this approach in action is satellite image acquisition for an event. 
Mass population movements out of Mogadishu, Somalia in 2007 were difficult to 
track due to insecurity on the ground.  Archive images were used along with 
updated imagery to estimate numbers and location of population settlements. At 
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the onset UNHCR offered to the community a new derived image product that 
interested agencies were able use in many ways:  one used a photo-like image to 
visualize masses of tents as a strong advocacy tool; another for land use/land 
cover change; yet another for risk mapping; finally the image was archived by 
another group interested in data services. The same data can be re-used to meet 
the analysis, advocacy and operational needs that inform a decision maker to 
make life saving or development decisions. 
 
A negative aspect of community participation can be data sensitivity, distribution 
and ownership, proprietary license agreements restricting redistribution of 
imagery, time to work with colleagues outside of agency, and building agreements 
that are acceptable cross agency.  Draw-backs must be weighed with benefit. 
 
A secondary benefit of building community around the SDI-EA is new 
professionalization of Information Management in humanitarian response. 
Information management and technical staff are just now finding a place in the 
UN system, despite having been there for quite a while, but hidden as Information 
Technology (IT) and reporting officers.  Communities like the SDI-EA help build 
careers and networks rather than jobs. Similar sentiments have been expressed 
by participants from NGOs and IGOs – that visible association with regional and 
inter-agency activities lends increased legitimacy to proposal for institutionalizing 
information management within their organizations. 
 
6.4. Framework Data 
 
SDI-EA participants have identified many common requirements for framework or 
baseline data. The data required are both local and regional baseline datasets as 
described in the Mapping Africa for Africa (MAFA) fundamental datasets survey 
(Gyamfi-Aidoo, J., Schwabe, C. & Govender, S. 2007) and the Better Data 
Sooner report (UNEP 2008), as well as additional datasets are more focused (for 
example flood data).  Having these data served via open SDI principles is 
imperative to focus eyes on where better data is required. 
 
A survey conducted during the regional consultation identified as much as 80% of 
the data held and maintained each participant as being the same as those held 
by other participants, across all domains. A further 15% are domain-specific, 
perhaps distinguished by more specialized themes or higher scales, but still 
common to agencies working within each domain. Roughly 5% of participants' 
data represent their unique contribution, but these of course have the highest 
value. These figures are merely indicative but nonetheless represent real trends. 
 
Moreover, none of the agencies holding copies of the 80% common data are the 
responsible authority for them - products like Digital Chart of the World and 
Landsat images are replicated endlessly, modified locally, and further copies 
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passed on.  
 
The possibility that product supply chains, based on internet open web services 
and delivering tailored information products responding to clients 'requirements, 
is now a very real one in the East African context. SDI-EA has shown that 
framework data for client’s areas of interest can be delivered on demand through 
the local internet. Now, the speed of access may not match that from a local 
server and, yes, there continue to be interruption to service. But these costs have 
to be balanced against the very considerable expense of establishing and 
maintaining an in-house capability just to support copies of data that everyone 
else has anyway. Managers now have considerable incentive to at least begin 
considering alternative business models in which in-house capability is focused 
on the specific, value-adding services that their organization bases upon those 
framework data. 
 
Most agencies' interest is in very small set of data types such as administrative 
boundaries, settlements, basic infrastructure (roads, ports, etc.), perhaps 
city/town data (streets, points of interest, etc.), land use/ land cover/ hydrology 
and hypsography. Provision of data in common and transportable formats open 
standards such as Geographic Markup Language (GML) (OGC 2004) are fine as 
long as they can by used with common desktop GIS proprietary software. Where 
possible data structures should conform to widely-used global models such as 
the UN Joint Logistic Center’s road data model implemented at FAO/SWALIM. 
 
 
6.5. Data Quality Assurance, Provenance and Improvement and the role 
of Authoritative Sources 
 
The regional consultation on governance of the UNSDI underscored that users 
do not want to have to worry about the provenance and reliability of the data they 
discover but rather to work on the assumption that the data were lodged in the 
repositories by regional and sector experts who are accountable by reputation to 
the community to provide the best data available.  
 
Participants recognized that all data are models and those data approximate 
conditions on the ground to varying degrees. This is dictated by their means of 
collection, the methods used to stratify and categorize them for their original 
application, the generalizations made so as to reduce data volumes, the time 
elapsed since first prepared, etc.  
 
They further recognized that data unused are data stagnating, and that data 
quality only improves when data are critically assessed for usability, found to be 
wanting, but worth refurbishing. An on-going case in Nairobi is one that 
recognized that certain infrastructure data were mis-registered by over 200 
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meters. The agency using the data re-rectified them and went on to create their 
needed information product. To date, however, there is no indication that the 
improved data have been reverted to the originators to then be made available to 
the next requester who may then yield further improvements.  
 
Access to data by downloading datasets is common practice and, by default, 
acceptable but on-line feature-level access is preferable. Selection of data 
features by area of interest or thematic criteria reduce data volumes - it becomes 
unnecessary to acquire a whole copy of Digital Chart of the World when the need 
is just for the vector boundary between Kenya and its neighbours. It also 
simplifies the quality-assurance task - in its transactional form (WFS-T) users can 
not only identify and correct errors and omissions, but can send them to the 
server for validation, where at the custodians discretion, it can be submitted to an 
updated database. Individual features can be ensured to be up-to-date (rather 
than stagnant copies) fare more easily than when dealing with entire data sets, 
obviating problems with multiple versions and obscure provenance. This equation 
is, however, unbalanced - the missing component is the notion of data return i.e. 
that the improved framework data products, generated in-house in the course of 
a project or crisis response, might rightfully be returned. Getting such provisions 
into real practice has emerged as a key challenge for SDI-EA. 
 
There also arises the institutional question of the conditions under which 
agencies will stand liable for their products. Under what circumstances are they 
recognized by the community as authoritative and responsibly managed? 
Disclaimers abound on map products regarding delineation of national 
boundaries and so on are accepted practice but to what degree, would equivalent 
disclaimers be valid for, say,  UNCHR's refugee camp data or for Kenyan border 
vectors served into SDI-EA from a KNSDI service? By what authority would a 
road vector depicting certain capability get incorporated in WFP's logistical 
planning for relief supply convoys? An effective SDI-EA eventually requires that 
data users be able to ascertain whether a product is the agreed upon standard 
layer used by everyone in the domain, originating from (or being endorsed by) a 
self-selected or designated authority, or whether is a modified version lacking 
such endorsement.  Conversely, if reference data have been updated then users 
need to be able to assume that they are more accurate or more complete than 
they were before, and that the same updated data are now being used everyone 
else in the domain. 
 
Participants in the regional consultation identified these types of use-and-
feedback loops as being crucial to data improvement and the on-going increase 
of value of SDIs but rely on there being in place the institutional expectations 
coupled with management mechanisms to make it possible. The same has been 
true for as long as bi-lateral agencies have been funding data gathering in East 
Africa – in very few cases have the improved data made their way back into the 
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data commons of the nation being aided. The same continues to be true of data 
gathered during projects funded by multi-lateral bodies such as the Global 
Environment Facility and the World Bank (UNEP, in press). 
 
7. CONCLUSIONS, RECOMMENDATIONS AND NEXT STEPS 
 
SDI-East Africa has demonstrated the technological feasibility of implementing 
open web services in East Africa. While room for improvement of basic 
infrastructure remains - particularly the cost, availability and reliability of internet, 
and the reliability of electricity supplies - it is no longer the case that SDI 
technologies are simply 'beyond' the capacity of the region and therefore frivolous 
luxuries. Rather, they are viable and will become increasingly so as infrastructure 
improves. Now is the time to be planning and developing their contribution to 
nation building, disaster response and crisis mitigation. 
 
That being said, there is significant development required in institutional will and 
commitment. Key SDI elements remain elusive for lack of mandated or self-
selected commitment - the two only operational metadata registries are in UN 
operations and one of those is bound by its project lifetime (SWALIM); there is 
not yet any service registry; there are no example of re-usable data-sharing 
agreements in East Africa, and very few at the global level, the International 
Charter "Space and Major Disasters" being a prime example. (ICSMD 2008) 
 
Similarly, there is agreement among some UN agencies working in Somalia to 
share and purchase high resolution satellite imagery in a coordinated manner. 
However coordination in developing data content or services is at best piecemeal 
and sporadic. The lack of a visible and legitimate SDI in the region drives donors 
to continue funding for implementing duplicative data systems for virtually every 
project that is initiated. 
 
Key developments based on these findings will include: 
 
• Moving to establish a formal cooperation between the Kenyan national 
SDI and the UNSDI in the context of national coordinating office that will 
then have legitimate representation at inter-UN agency coordination 
meeting such as SIMaC and the IAWG IMT; 
 
• Moving the SDI-EA effort onto a more permanent hosting basis that will 
leave the current UN players as customers rather than managers. The 
obvious candidates are either DEPHA or RCMRD - both have regional 
briefs - but it is again a matter of institutional willingness as much as 
mandate; resources for this may become available via the UNSDI 
initiatives. 
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• Working to establish institutional support for implementing means that 
increase the resilience, reliability and variety of services provided by 
hosting centres such as RCMRD and DEPHA; for example, seeking 
support for satellite data acquisition and provision tailored to the 
requirements and infrastructural capacity of local participants through 
initiatives such as MadMappers (http://www.madmappers.com/) and 
NASA's Geobrain (http://geobrain.laits.gmu.edu/ ) 
 
• Promoting institutional support for increased provision of real-time and 
near-real-time data from remote sensing and in situ sources into their 
production chains for information products. SensorWeb (OGC 2008) 
enablement through NASA's SERVIR-related activities (CATHALAC 2007) 
and FAO/SWALIM's river gauge networks will be key elements of 
showcase exercises targeting flood detection and impact mitigation. 
These will also complement UNEP GEMS/Water's GEMStat water quality 
assessment database services (GEMS/Water 2007) and further 
complement the development of GEOSS applications in the region;  
 
• Increasing the channels available to support involvement of the NGO and 
IGO participants who generate significant amounts of monitoring and 
assessment data in near real time so as to increase their effective level of 
input into governmental and inter-governmental decision making and 
policy tasks;  
 
• Conducting showcase exercises that specifically target mid-to-senior level 
non-technical management and policy advisors to communicate the 
applicability of SDI to sector-specific priority issues relevant to the region, 
such as disaster response and mitigation (especially floods and 
landslides), food security and poverty alleviation; 
 
• Keeping the momentum of ‘grass-roots’ training and capacity building 
workshops on the use of open SDI technologies and toolkits. Financial 
support is required to build on these activities. 
 
• Mandates of project such as SWALIM require them to handover 
information systems and datasets to Somalia authorities when they are in 
place (von Hagen, 2007) and therefore capacity building at government 
level is essential. 
 
• Information management and coordination tools that ease the burden of 
posting updated data to a server is required to fill the gap. Tools exist that 
enable users to post updated data, which is then validated by a mandated 
‘authority or expert’. These tools should be fully explored. 
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8. POSTSCRIPT 
 
At the time this paper was being finalized Kenya was beset by post-election 
turmoil that killed hundreds, displaced tens of thousands, and made travel in 
some areas of the country so unsafe that much-needed UN and NGO food relief 
distribution was disrupted. At the same time there has been a flurry of 
communications between and amongst these bodies as well as UN headquarters 
New York seeking data on security plans so that these can be updated and 
incorporated into logistics planning. Data are being duplicated and exchanged but 
often with delays of many days waiting for key staff to be able to travel to their 
workplaces and with no clear distinction of the data's' accuracy, provenance or 
use policies. Data are being provided in vendor-specific formats rather than 
through open standards, making integration and interpretation that much more 
difficult. 
 
The foregoing provides stark evidence for the necessity of stable and well-
managed means for finding, identifying and accessing data in the region for use 
both in UN and partners' operations. 
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